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;54) RADIO FREQUENCY INPUT INTERFACE AND ITS COMPOSITE DEVICE 

;57)Abstract: 

PROBLEM TO BE SOLVED: To provide an input interface that 
nterfaces between a radio frequency input and a plurality of 
'adio frequency tuners with a small size and a very higher 
nsulation level between the outputs. 
SOLUTION: The input interface is provided for interfacing 
Detween a radio frequency input, for example from a cable 
distribution network, and a plurality of radio frequency tuners. 
The interface comprises a broadband active multipath non- 
-eactive power splitter (41) having an input (39) for receiving a 
Droadband radio frequency signal and a plurality of differential 
Dutputs (17). The splitter (41) further has an active power 
splitting circuit which supplies the broadband radio frequency 
signal to each of the outputs (17) via a channel (42) 
comprising an automatic gain control circuit (43) having a 
single-ended output connected to the input of a differential 
Dutput buffer (45). 
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(57) [gfa] 

fl»t«rr*A*«T- (39) taftoaaBiffl**^ 
d7) i*w-*"*K»«n»^^«#y7^f"-f 

^«*»«W (4 1) (4 
1) tt. 3 ^ + (4 2) ^^ibt^^CDffl 

S^^WUHIS^W-r*. ^ + (4 2) », £»tB# 
(45) OAA8W8«3ti&S/>^i> 
KtB*« : f* : ff1' ; SSt»iJff«K»EIi» (4 3) £Hx 




(2) 
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in*m i J %m®miiAJ]&+ ( i > tim<m® 

f5ti8»L?*-+ (2 2 -3 2) £©H«:i8«rt'*A*4 

ffl-t. «»©ffla***;i> (4 2) £, ^otB^^ + 
(4 2) os^«:lifgfij£^«aseS^»f5#«:ftt& 

th'J>t£ < £ 1> 1 0CDttt6m^^flIlH!K (41. 41 
a, 4 1b) ti**&BmMM*fr*xx*MH» 

BIEiatMtA»*BB (4 1. 4 1a, 4 1 b) tt. # 

y7*?w7«*#«ilB'C*0. 

8J»BU*^ + *;K4 2) ©il>«c< ifeiott, 

jl/x>FUA«^**T*a«W«Jff«ffllHB (4 3) * 
{fx. 

mev>y;i>x>FaiaijHH*. iaa^^T (4 
5) ©A^a^sttsti. 

-tOlllfltH*^ c 7 r (4 5) OTBIfl****^ 

(42) ©aja^*»j«T*m»ffl*^ (17)* 

«T*Ct««ii , r*A*-f >* 7*-X&B. 20 
[HI*H2 ] IBEJMBlffi**?- (17)0^^11 

1 «CBE«(0A* 4 > * ? * -*SM. 

«it £ -T 2 KtSlS<DA;fr J>$7 * -X8B 0 

[|»*I4] «E»tt#, HififtJCHf Sfll^U^ 

ofimmz^tsc £*«F«£-rs««3i2 

5 3 Klsifc<DA;b -f > * 7 x - a JIB. 

i»«a5) ms^fiimamLfB^imsmiflt 30 

*»«BOA*«i? (40, 40a. 
4 0 b) *«x-5C£€r««£-rS«3»Sl^e»*^ 
4 ©l>rft*>KE«©A# -f > * 7* -*gB„ 

[ m*i 6 ] Med** < £ «> 1 ^wjsw . as 
. «Ed>ft < £ t> 1 -?<Dtmmt>ft 

MBB#. «»©ffiM>«#fl«l[§IB (4 1a. 4 1b) 

WEd>tt< £*> 1^>©IH*^ + *^ (42) ifi. SMO 
JKRSftfc 1 o©tBttS*»«ilB (41a. 41b) 
Offl^ST-iWEaiWJffWffllHB (43) ©A**?- 40 
fcflM»-fS-*Jl'*7U*tf (4 6) tKSCitWI 
£* SW*3H 1 4»&M^3M 5 <Dl*-f n*>CCiE«©A* -f 

{ mot 7 ] me a un wmmbb (43) ©w» 

m 1 6 MOT 6 ©C»m^CcEK© a* -f > * ^ x - 

[ hot 8 ] y y v ^ ^ hsisb £ 0 r s 
c £ mot 1 frhfflm 1 <o^rt%f^ 

«cE«<DA#-f>*:7*-*SiB. 50 



&IB20 03-46399 
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[ ff*31 9 ] MOT 1 &MOT8 ©trrn*fcE« 

<da*h >*?*--*£§£. mm®>mj]%& < 1 

7) «cSttSlafciJ>&< £4> 1 o©**-* (2 2-3 

2) £©a^a. 

[MOTl 0] me**-* (2 2 -3 2) MB 
£t&Htt*8^ (17) (c«NftStiSftttAAMRF««T 
& t £ £#St£ * *M OT 9 ICEflKfflfeKB. 

imoti i] me**-* (22-32) me 

SUk A* 3 ft * ¥® AWF* *> S£S 

(2 3) *«*£C£*»«£T*MOTl OKEtt© 

«£sb. 

[mot 1 2 ) mea^fl < 2 3 ) -m^mzm 

[MOTl 3] meA*y>»^*-^SIB£lffE^ 
B« 

[jBH©BM&iwn 

[0 0 0 1 ] 

* £ tRftoftewsttft * * - * £ ©^ imvtt ZAttJ 
>^^^giwr^. *0<fc5&A*-f 

imtZtc&O T7D>hx>Kj £bT{£fflT>£. * 

fc, 10© r-fe? h h ?7#v>??s\ «cRW6tirtJ: 

*©J:5ftA*4>*7*-*SB£4>fc< 
£fe iocD^*-^£(Da^:KBK:ia-ra. 

[0 00 2 ] 

hX>F2tt, Vaf-A*^L/-$r£t/^^A«eSgfi 

* £ am vwm mm z»imc ? 6 mm t - 1 ju«te 

etTrWIBKa^SJiiw:. 7a>hx>K, 

^>^^x-^iiB«, y-f^u^^ait, 

*5j:C/tU*W4*«?La. A*SB3tt, ^-^;l/«t&» 
r-^^SflT^o U*ffl4«, t'-r^'j^y 
r^-y-t^^U-^^fc^T, A^^ftfcx-^«, -fe 

[000 3] 0^7x-Xgi2tt, r-^^^.-^ 
5, f'^fa-t6fc<l:^^>ft^;^a-t7 



(3) 

3 

s©«*©**-*©A*»fc£»3*i*«s (com 

TB3o) **l*ft©*»-*B. 

5, ^-t-efc^tf^-^B, aisnfcft* 

[0004) I81©-f >*7*-*«B2B> 

tAASffl 0 ^(D7>ftA^10 

B. A^li^cilBAIiTbitirrsy-f ^U^IM 10 

#S*I8(PAMP) 1 2©tiirt»?-KiStt*i'iS. * 
©XAJMH1 2B, attHWMMP (AGO ©»ft 

««rr*«fi«i»A*«Ti swrr*. «a»n 

y-fyu^iM l©HtfjMHPbB. ffiMEt*tttB5 (LN 
A) 15^Mib"C, flttSflfiO^-^^J^) 

i Bcc«asn-5. teasel 6«. -tnen©** 
s-r ^s*fcB¥«wa^a»9©»» 

[0 0 0 5 ] 1 1©BWB. 

1 B. fiS^-b iS^c iOB©J:b«WK^Sa©»»fet 

a *'r©»A«*fctt^**/h«cr - 30 

5MHz*»65 5MHz*«*otA< ( ^>Xh 
'J-Af-^©». 6 5MHz3&»68 60MHz* 

rr*otJ:i»; y-f^u^iM ib, — MWtc, MH 1 

aa&»6«*b*'C'C6 5MH z fr6 8 6 0MH z 
i!ifi^£WU 5 5MHz*j8©w«t?IdB*SI© 
flAfcfc J:tf 6 OdB ©«*#**. ¥<Cf\s9 
1M IB, ^c^6S^a^tT5MHz^655M 
Hz*r©aa»tt**U 6 5MHzt»*.**«t? 
1 d BtTF©3f A*te<££>'6 0 d B ©««#**. 40 
[0 00 6 ] H3B. Hltc^Stia^*-^5^e>^ 

KRfc]©~*gHft^:».--'?" (d o u b 1 e conve 
rsion tuner) ^thT* COf a-ttt S 
«PpJ»*0fflP (AGO SB 2 l«cS»3ttS7>f^A 
IMT- 2 0**r6. SIWUfMMP (AGO 0K2 1 
B> ^»-^©«#>WISBi+ll»tttt****«C"*" 

s/c«>fic, »i©attsae»»2 2ecflttft3n*€*<D 

(5**) 23<h. ffi*BHW;U-^ (PLL) £JSH2 50 



#§§20 0 3 -46 39 9 
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5«cJ:or«RS3tiS«aJ»fiS (LO) 2 4££<fx. 
S. flBMJBM'-^ (PLL) £ti«2 5B. WAtt. 
I 2C^7>f^n3>hP-7 (H^StitttO ted: 
otW$n5 fl HSMKMA2 2B. ArtSJiaiE* 
Wt**»C»+IBIia» ( I F) (61T. r«ifflJB8 
i&J il^. ) tC^O y9Ty-72S& (block u 
p-convers i on) U MVlStltc&fctffiM 
©»!* + ***. jWBfc. »*ras«Sfc«:H*3tf 
4. HSS»^»S2 2<Dffi*tt, S»6tlMM>J>«« 
«J:Cfilii*«m«*rftX4iniRjeR7 <Jl>*2 6 

©* + *JHKiU *©ffe©* + IWWfcfES 

[0 007] 7^;^2 6®lflA«, »2<0ffl«»SE» 
SS2 7K«&Sft£. *2©Hifttt3E*B2 7B/*l 
OHiSBaaft»2 2«:SHHO. jg^»2 8, R9fSI5 

afisaeftS2 7B. »?aoftu^ nffftK> - 

»W«:4 4MHzr»iS2©I FK£*TSJ:5K:* 
ZfUv9¥*) >g3£ (block down-conv 
e r s i o n) **!fT*. B«»BE»S2 7©tttfj 
B. IF?./;l>*3 Itegtt&SftS. IF7^j^31 
B. H»ffKc. + £fi<i#©3: 

fc<fc^. 7^*3 IB. HBWfc, BrS©* 

tt©±T©***^*i**T*. v 4fr¥z\owi 

B, Jf«B3 2fcJ:^TJt«S*ifc«, «B9S (EKSS 
ft&tO K»IW*fc«Mc I FB**B^-3 3«c*lftSn 

[0.0 0 8 ] C©Rft©ffi8©flfgB. 8^©^C**t> 
o 0 mil ^^^fdUl 6B, RtttfBII-e* 
13, S«ft&ffl B a o©ftffiB. £Jfl£LT. ffl*©8&&IH 
©ttjKU^JU^Wa©^^^ t>fi<TS. CtlB, 
ffl*«?-l 7IB©|B|»*«^Sl*4Ci8co«K3ftsa. C 
ft. nWUtmtH^«<. C©flWB». gPo a D 
©•^©/cfeechkKWiKffiKittO, Hi8*«:8BS#!MI 
r^^o ^^cc. ^e^B, S«S«:S)£-rs©r\ ^ 

[000 9] ^B^SS 1 6 8 2 4 2#B, 

W(cffiSL/c*aaa©sBttE«««*»as«:Hsr 

4o e^BfiRSB. A*»*&»6*ti*tUCtWB2/7 h 
S4ifc«*©2/>y;l/x>FHJ*«#*!l«"fS. SSI 
SB, eaw**tafcyr^f--f it^JS 

h-7>^^^ (fet) ©y- m*jj:c;Ki/-f >«i 
ursattsti*. ws©^+*^b. A*s#*«tr 

*lo©^t*^KIBIBc«(l3ti6. «««^t* 

jub. figaa«ai©s«tt©iii*»*s*o'Cffis»ifts 



(4) 
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[0010] *B»«P»5 0 7 2 1 9 9-9B. SOOSJi 

fci>tw. jhsjs? * - ? *wbb#> a 

*@B^0A*«#*>< ?7TfS. 
aKcDffe»v?*>^iaBB* 5/>y;bx> 
FfflA**T5. *©»BSB. t8ttFW>fiSte<fc 
i>'7 F'<* ^MrrSa^V-^FETi, RSI 
^£Sfr^y^>yWn n n4£«*S. 
@BB. *Bl&fll5*W**V-*7*n7*ffi;t*. 10 
[001 1] *K$f*SfT5 04 5 82 2#B. SfcSSfl 

ascc*5^r». at>y-^FET#, s/>y;ux> 
b, ^fc^snfe^sfciawap-ccioraft 

Sftfc#B7-f--F'<9***T*. BARB©* a* F 

[0012] immsmA 6 6 8 9 2 o-^b. ess*? 20 

cfcO'^ietiiH^ (distributed amp 1 i 
f i e r ) fflftfcm^<ft\Oitm-? v vzziffiqmt} 
4MW8*Mjfi3*S. FETOl^t ^(Cj:ot® 
J*3tt**aArtfii»©**e>2' (tappin 

[0013] *B*$fr»4 3 7 8 5 3 7#B, ffctfrjAw 

[0014] *H«Fft»3 8 3 2 64 7#B. 
$ tx/c n * >"< - 7s F v > £ £11 x. -5 #-£>iy§« 

[0015] 

[0016] ■BBfltflMtfTK:, 

^A*»*4«e^fcSH««* * 4 ©h*»» 
T5A*-Y>^7*-^si«*»ttrsci-c**. 

[0017] 
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i^r^^g^-r * a* -*sfi#»« $ *i 

mjJH>*?*-*RBB. g^«*bj§&8 
ft*&»rr*d>&< it io©A**f-i. 

£>* + *;U4, *©ffl*^ + *Ji/©S^«ci»i«!lBBW 

*©SStt»*»»lIB«:. mTZ?< ^«*»«HB 
r&s. iMao^****^©*^ 4 4> l » 
?;Ux> Fffl*WF-*Wr5a»jpJ»Wffli@B«:«^. 
*Oi/>^x>Fffl*«ff«, i»ffi*A-,7 7©A 

[0018] *wffl»*-cttssh* rjr»«j tto 

B. h9>^*»©«*«f»*wr4*i!l***5l>ft 

So #9!lffl§*Tttffl£fts r;^7rj 4i>5#^ 

B, A*^4HI***t©IB©!Bl»U^^©«jR^ 
[0019] (WE©*lWB*»T-©*^tt. u< 

*<E>4*ttB. ^>tr-y>x*stf. »*1/<B, 
^B.-H«9»K:BB-r5m^u^;i/©^»», *J<fc 

[0 02 0]«rlE©A*^>*7x-xttilB, 
< Bv friB©E««tBttv;l/^/^«^as©A** 

[0 0 2 1 ] U8B©A*^>^7*-^8ll«:*jt»'r. 
OTBO^ft < 4 4> 1 o©A*«-fB, »* 0 < B, 
CDAAiS-T-^?)^*. fi8E©^tt< 4 ^> 1 ocDtg«jlt^ 
jMffBBB. »*b<B. aH»©tttt«*»«@B*6 

<B, ffi^<DiM^?nfclO(Dt6ffijm^9J0SS<Dai^ 
^*|ffE©S»MfS*iW@Ba>A*^tcg^-r5-7 

[ o o 2 2 ] «?* l < b. me^attfiWMiVBBofd 

SB, HBWK*te»J»oJfiera£. I»l/<B, WIB 

©A*-f>*7*-x««B, m-^^y^^^ns@ 

B4 0r»J«Sti*. 

[0 0 2 3 ] *S^CD^2 ti!)B«CC <fc S 4 , *ISH^CD0 



(5) 

7 

[0 02 4]»Sl,<«. gWB©**-^*. m&OA 

BO«liA*iSHr- «c«»3 hi^SA****** «« 
t£I835 (double-balanced mixie 
[ 0 0 2 5 ] »* U < tt, WfB©«£S6HKfcl>t\ Sir 

ft©*KS5!12ft£. 
[0 02 6 ] 

[*9§©lift©}$B] KTfc, «ft©Hffi«:#Blor, 

«6tnWI»4 0 A**B^3 9tt. m«H2 
S. »*BS4 0B, Wff*«*&U 20 

*t 8* b r - ^jnaB«3&> 6ffi*& s n zimmm 
«tt»fc«rr*. 

[0 02 7 ] ±t*I^ 4 0 CDtB^ti, «Affla«Sti*J: 
4o©ffl*M^*^-SlfelfJ«##««84 1 ©A 
*»f«:ttiastiS. *ft64o©ffi;Wlff©&*tt. 

-jr>xtHD-C*-3rJ:i>. *©A#*?*6 30 
«fc#§9&4 i©&*©ffi#***r©&*©IIBtt. 

2 cctrs n*aft©es©m*#s»fc#g £ s ft£^ 

r. «*jjf(g4 1«. A#«*"'7-*. MIRWtc. 
[0 02 8] «^l»SIS4 l©S*©tH*»W*, 

©^^^^©A^Jawstts^s. ccm io© 

* + *;M2EttJMMB8*i. H4©H*fc©$!Bfcfctf 40 
Sft©^f *JH***W«CH--C*S. bfrO, -eft 6 

*fctt, Hfi«»**LrfcJ:t». ^ + * 
;i>4 2tt, *©A*iSHF'*««*»«l»4 1 ©&*©ttJ^ 
tt^8C««3hSa«*J»«»ll (AGO 0BS4 3^:M 
AGCBB4 3H:. *W*H0»A*«*44**t 
*„ *©Mf#W»A*« : F-4 4tt. 
^KII2rt©»«Bif8-9S«HBK:«*3tiTt i< . 
*+.*jU4 2>MK«S*iS**- ^7rt©@K^tcg^ 50 
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$nrfc<fc^. AGC@B4 3©Hl*iSrF-tt. '<?7t 
4 5©A#*ffiT«:gSI£ft£o j<?7t4 5B. 

#-f>fc"~#>**a«Lr<t:<. MS«rSbtfcWL/ 

&<rfc<fci> 0 

[0 0 2 9 ] ^512, *»-*7lcatt$haB4©-f 

*9, 0 3K^£ftS^-*<b|H]ire£>£. UfrU 
B 5 ©**-*», 03©AGC@K2 1©«S£#B4 
cc^stiS-Y>^^*-x*iartfic»«3n*^«<>«:A 
GCHB2 laWWBStiSil^jft'C. B3&t^£ft£ 
*fc. »l©J8««£ftS2 2©S 
£S2 3«. ^>^7x-Xg§2©^il)ffl^«:J:or 

sttA*«**wr*«»r**. 

[0 0 3 0] B4KSSft*-f>*7*--*iae2©± 
t©flMOBRa k •-©IMBrtfcJBSE'C**. **i 

tt-rSC4^1!8-C*S. AGCHB4 3tt. ^>*7 
x-^gg2{CM>t l ^y7r45©W'CaBK:*ff 

^ft, ft £^aff £ fc te¥@fi^t£&-f £ . Cft 
««ibAGCHBt««r*iirOW«s»-r*. 

fit *«fctf. Kffl»*«#©3*>*-Flg5*tt»-r 
[ 0 0 3 1 ] *fc. *©<fc 9 «*»«S©ffl 

*»flH©««**#ra. *©«s*«pu>^ 

^iLT«fel/9-5AGCHB4 3*a«'r*CittJt 
^SSbr, >f>^7x-x^g©tii^ST-w:®^$ 

ft, S6&*«-5tiB#. WitttaH7=^5riUK f 7 s *^ + 
*;i/3&>6. ^*-^©A**F«:»*Sh4ci*«BHIg 

CC^C^^f, ^^7x-Xg»^©i^. AGC@ 

[003 2] H6tt, ffl»(C©»^rtt2o) ©A>3 
<i^© 9 S©m^^ffi^©ffl^icc^ 0 »iL * C 4 aft* 

pjffitt»j©>f>^7x-^ssaa«:S-r. m6<D>ozy 

*-^»Ktt, #-©ffl»A*iSHF-3 9^ 2o©^ii) 
A^J^T-3 9 afcitfSt&AaS^S 9b^otgt 
^x6n, m-LNA40^, 2o©LNA40a*5<fc 
C>'LNA4 0 btCj:orgt^x.6ft, #-^#fffi 
4 1^, 2o©«*»»g4 1 a*5d:a f m*^g4 1 
btcJ:org^^x6ft, **©^ + *JU4 2^, «* 



9 

»«S4 1 afcJ:tf*rt»*B4 1 b t, AGC$!J®I@ 
814 S^PdJte^^U*-? (MPX) 4 6£Wt* 

NA40a4d<fcCfLNA40b«, ^StftK, LNA4 
0£RI--C*9. m*^SS4 1 a*«fcCf**4MH84 
1 b«, HUffR, m^lffi4 1 <b(5)-r^>^. 
(0 0 3 3 ] -7rt^7'b£1f4 6B, «A^tlB4 1 a 
©ffl*»f *5±C«I*»«S4 1 b©ffl**FK*h* 
ftSttS ft 1 ©A**** *tf*2 ©A*«ff** 
T*. ^/c. -7Jl/^7'U£tf4 6te, -7;l/^7*U^1f4 
6 CD Hi AttWC £ % 6 © A**sfia* £ ft £ «B1RT 5 
WffllA*ffl : f-4 7*«r*. tEoT % &*©* + *JU 
tt % tt©* + *Jl>*6ttftl/C, v;l^7*U£1f4 6© 

»A^ J f4 7^^$n5^]®fi^cc^or; *© 
awje^fc. A*<8^©9 5©ffis©<t#*:fl8&r* 
ft. 

[0 034 ] 

[*«©««] **WKJ:ri 1 4>27*-X&g£# 

50f7*-^g», jWfciMwcftfc*. *©^ 

[0 0 3 5 ] t/c, *»W«C<fc0, **-*©»**» 

#rsc£#r**. «pcc. «*«»i©rs¥»5EH 

[0 0 3 6 ] #jW!K:J:*K * a-tttlBSRffcSft* R 
ttff«fcJ:C«»*B»"C*a. MS&AGCH&gg/cte 
WBAGCHRtt. K8t#HJB"C*»3. HKWK. tt«E 
MttttJ*^7 7 7©«KCAGC@88*s8iB'S'S 
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TS*Bt**STS-#. AGCatt*9HT"C*4. * 
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